
Thorough screening of workers key
to reducing risks of smallpox vaccine 
Emphasize education, informed consent, confidentiality issues

Health care workers with HIV or a history of atopic dermatitis
are at real risk of serious complications if they receive small-
pox vaccine. But can they be safely screened out if — as

appears imminent — 500,000 hospital workers are offered smallpox
immunization? 

“The Israelis estimated in the past that they could reduce — by very
rigorous screening — about two-thirds of severe adverse events,” says
Walter Orenstein, MD, director of the national immunization program
at the Centers for Disease Control and Prevention. “But I emphasize
that there still will be severe adverse events. There are events for which
we have no risk factor — such as post-vaccinial encephalitis — which
could be extremely severe. No screening system can perfectly eliminate
all of these severe adverse events.” 

Still, most of the cases of post-vaccinial encephalitis historically have
occurred in young children who, of course, would not be offered vac-
cine under a CDC proposal to vaccinate teams of key medical person-
nel in the nation’s hospitals. (See recommendations, p. 4.)

Recently approved by the CDC’s Advisory Committee on Immuni-
zation Practices (ACIP), the recommendations were awaiting a final go-
ahead by the federal government. When finalized as expected sometime
in December, according to a Bush administration official, the key to pre-
venting as many adverse events as possible will be a thorough screen-
ing process for contraindications to smallpox vaccine. (See risk groups,
p. 3.) “I think the numbers [of adverse events] would be reduced if the
screening recommendations are implemented well,” says John Modlin,
MD, ACIP chairman. “How well that will go on is difficult to say, cer-
tainly. But I think it would [lead to] a marked decrease.”

Following the initial vaccination of some 500,000 health care work-
ers, the federal plan calls for a second wave of vaccinations for 7 mil-
lion to 10 million more health care workers, firefighters, police, and
first responders, according to a recent CNN report. The vaccine also
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would be made available to the public, through
voluntary participation in clinical trials.

Fortunately, a large number of health care
workers are old enough to have been immunized
before the smallpox mass inoculation programs
were stopped in the United States in 1972. Prior
experience with the vaccine shows that those with
a history of smallpox vaccination are less likely to
have adverse reactions upon revaccination. 

“It was the sense of the committee that for
most programs it would be wise to initially begin
with older health care workers who have a his-
tory of having been immunized in the past, to
further reduce the likelihood of adverse events,”
Modlin says. “It is important to develop sufficient

experience with these things [before] you begin
to immunize younger health care workers who,
as primary vaccinees, we know will be at higher
risk of having adverse complications.”

While those contraindicated should not be
immunized in the “pre-attack” program that has
been recommended by the CDC, workers in the
various risk groups would face a different situa-
tion should a smallpox attack actually occur.
Essentially, no one is contraindicated for small-
pox vaccine if the disease, which has a mortality
rate of about 30%, began spreading. 

“Once you have a confirmed case of smallpox,
all bets are off,” says William Sheckler, MD, a
member of the CDC Healthcare Infection Control
Practices Advisory Committee who advised ACIP
on the recommendation. 

The list of those who should not receive small-
pox vaccine pre-attack includes women who are
pregnant or are trying to conceive. Before vacci-
nation, women of childbearing age should be
asked if they are pregnant or intend to become
pregnant in the next four weeks, the committee
recommended. “Women who respond positively
should not be vaccinated,” Modlin says. “In addi-
tion, women who are vaccinated should be coun-
seled not to become pregnant during the four
weeks after vaccination.”

However, the committee did not go as far as
recommending routine pregnancy testing of all
women of childbearing age prior to immuniza-
tion. Also, ACIP did not recommend mandatory
HIV testing prior to smallpox vaccination; but the
committee recommended that HIV testing should
be “readily available” to all those considering
smallpox vaccination. Health care workers who
are HIV-positive or have developed AIDS are at
increased risk of progressive vaccinia or vaccinia
necrosum following smallpox vaccination. 

Before vaccination, workers volunteering 
for the smallpox care team should be educated
about the risks of severe complications from
smallpox vaccine if they have HIV infection or
other immunosuppressive conditions. HIV test-
ing is recommended for those who have any his-
tory of a risk factor for HIV infection and who
are not sure of their HIV infection status. 

Issues of confidentiality inevitably arise, particu-
larly given the historic stigma faced by health care
workers with HIV infection. “The only way this
will work is if it is totally voluntary,” Sheckler says. 

“The reasons for not [being vaccinated] do not
have to be disclosed to the hospital. We don’t
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CDC lists contraindications 
for smallpox vaccination 

The Atlanta-based Centers for Disease Control
and Prevention’s Advisory Committee on

Immunization Practices (ACIP) cites the following
contraindications for receipt of smallpox vaccine: 

✔✔ Eczema or atopic dermatitis and other acute,
chronic, or exfoliative skin conditions
People who have ever been diagnosed with
eczema or atopic dermatitis should not be vacci-
nated, even if the condition is not active currently.
These patients are at high risk of developing
eczema vaccinatum, a potentially severe and
sometimes fatal complication. Additionally, peo-
ple with household contacts who have a history
of eczema or atopic dermatitis, irrespective of
disease severity or activity, should not be vacci-
nated. If the potential vaccinee or any of their
household contacts have other acute, chronic, or
exfoliative skin conditions (e.g., burns, impetigo,
chicken pox, contact dermatitis, shingles, herpes,
severe acne, or psoriasis), they are at risk for
inadvertent autoinoculation of the affected skin
with vaccinia virus and should not be vaccinated
until the condition resolves. The literature also
reports that people with Darier’s disease can
develop eczema vaccinatum and therefore
should not be vaccinated. 

✔✔ Diseases or conditions that cause immunode-
ficiency or immunosuppression
If potential vaccinees or their household con-
tacts have conditions such as HIV/AIDS, solid
organ or stem cell transplant, generalized
malignancy, leukemia, lymphoma, agamma-
globulinemia, or autoimmune disease, they
should not be vaccinated. People with these
conditions are at greater risk of developing 
a serious adverse reaction resulting from
unchecked replication of the vaccine virus (pro-
gressive vaccinia). HIV testing should be read-
ily available to all people considering smallpox
vaccination. HIV testing is recommended for
those who have any history of a risk factor for
HIV infection and who are not sure of their HIV
infection status. Anyone who is concerned that
they could have HIV infection also should be
tested. HIV testing should be available in a con-
fidential or, where permitted by law, anonymous
setting with results communicated to the poten-
tial vaccinee before the planned date of vacci-
nation. People with a positive test result should
be told not to present to the vaccination site for
immunization. 

✔✔ Treatments that cause immunodeficiency or
immunosuppression
If potential vaccinees or their household contacts
are undergoing treatment with radiation, anti-
metabolites, alkylating agents, corticosteroids,
chemotherapy agents, or organ transplant medica-
tions, they should not be vaccinated. People who
are receiving these therapies are at greater risk of
serious adverse reactions to the smallpox vaccine. 

✔✔ Pregnancy
Live virus vaccines are generally contraindicated
during pregnancy. Pregnant women who receive
the smallpox vaccine are at risk of fetal vaccinia.
Although this is a very rare condition (fewer than
50 cases have ever been reported), it usually
results in stillbirth or death of the infant shortly
after delivery. Before vaccination, women of
childbearing age should be asked if they are
pregnant or intend to become pregnant in the
next four weeks; women who respond positively
should not be vaccinated. In addition, women
who are vaccinated should be counseled not to
become pregnant during the four weeks after
vaccination. Routine pregnancy testing of women
of childbearing age is not recommended. Any
woman who thinks she could be pregnant or who
wants additional assurance that she is not preg-
nant should perform a urine pregnancy test using
a “first morning” void urine on the day scheduled
for vaccination. If a pregnant woman is inadver-
tently vaccinated or if she becomes pregnant
within four weeks after vaccinia vaccination, she
should be counseled regarding the basis of con-
cern for the fetus. However, vaccination during
pregnancy ordinarily should not be a reason to
terminate pregnancy. 

✔✔ Previous allergic reaction to smallpox vaccine
or any of the vaccine’s components
Vaccinia vaccine (Dryvax) contains small amounts
of polymyxin B sulfate, streptomycin sulfate, chlor-
tetracycline hydrochloride, neomycin sulfate, and
phenol. Anyone who has experienced an anaphy-
lactic reaction to these components should not be
vaccinated. In addition, anyone who has experi-
enced a previous allergic reaction to the smallpox
vaccine should not be vaccinated. 

✔✔ Moderate or severe acute illness
Moderate or severe acute illness generally is a
contraindication to vaccination. Vaccination should
be deferred until the acute illness has resolved. 

✔✔ Under 18 years of age
Vaccination of people younger than 18 is not rec-
ommended in nonemergency circumstances.  ■



anticipate that there is any need for that informa-
tion. Obviously the HIV situation is the most sen-
sitive.” In addition, people who have ever been
diagnosed with eczema or atopic dermatitis
should not be vaccinated, even if the condition is
not currently active.

“I think the concern that we have is people
who will develop what is called a generalized
eczema [reaction], ” Orenstein says. “So if they’ve
got a past history of atopic dermatitis, and even if
that has been mild in the past, the concern is that
with vaccinia or smallpox vaccine, they can get
total body involvement [over] large sections of
their body.”

There should be an initial staff meeting at the

hospital to begin the education and informed-con-
sent process, says Sheckler, epidemiologist at St.
Mary’s Medical Center in Madison, WI. The meet-
ing should include the hospital infection control
professional, epidemiologist, and local public
health officials who will review the contraindica-
tions of vaccination with the members of the medi-
cal, nursing, and auxiliary staff who would be
candidates for the smallpox care team, he advises.
“This meeting would be to discuss the vaccine, 
the contraindications, and the whole plan. Part of
the advantage of having a preliminary informed-
consent process is giving people the time to think
about things, and also to make sure that they have
access to pregnancy tests and HIV tests,” Sheckler
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Hospitals given leeway in 
forming smallpox teams 
Number of workers immunized could vary widely

Hospitals will have considerable leeway to make
their own decisions about who and how many

health care workers will be immunized for smallpox 
if the government moves ahead as expected and
offers the vaccine to medical personnel.

The Centers for Disease Control and Prevention’s
Advisory Committee on Immunization Practices
(ACIP), recently recommended that about 510,000
key hospital workers should receive the vaccine
nationally. The number is derived from estimating
about 100 immunized for each of the nation’s 5,100
acute-care hospitals. However, the recommendation
was made with the full expectation that the numbers
of workers volunteering for vaccination could vary
considerably from hospital to hospital. 

“We intend that there be some flexibility,” says
John Modlin, MD, ACIP chairman. “It may very well
be that it’s far better to leave the decision, in terms of
the actual number of health care workers in any one
hospital, up to not only the local public health author-
ities, but the people who are ultimately making the
decisions in those hospitals themselves. They know
their staff far better than we do.”

ACIP recommended that the teams include health
care workers who provide in-room medical care for the
first few smallpox patients requiring hospital admission
and those who would evaluate and manage patients
who present to the emergency department (ED) with
suspected smallpox. For the first seven to 10 days
after patients with smallpox have been identified, this
team would be hospital-based and provide care 24
hours a day, using eight- to 12-hour shifts. Nonessen-
tial workers should be restricted from entering the
rooms of patients with smallpox. ACIP recommends

that smallpox hospital teams include:
• ED staff, including both physicians and nurses 
• Intensive care unit staff, including physicians,

nurses, and in hospitals that care for infants and
children, this encompass pediatricians, pediatric
intensivists, and pediatric ED physicians and nurses 

• General medical unit staff, including physicians,
internists, pediatricians, obstetricians, and family
physicians in institutions where these individuals
are the essential providers of primary medical care 

• Medical house staff (i.e., selected medical, pedi-
atric, obstetric, and family physicians) 

• Medical subspecialists, including infectious dis-
ease specialists, also may involve the creation of
regional teams of subspecialists (e.g., local medi-
cal consultants with smallpox experience, derma-
tologists, ophthalmologists, pathologists, surgeons,
anesthesiologists in facilities where intensivists are
not trained in anesthesia) to deliver consultative
services 

• Infection control professionals 
• Respiratory therapists 
• Radiology technicians 
• Security personnel 
• Housekeeping staff (e.g., those staff involved in

maintaining the health care environment and
decreasing the risk of fomite transmission). 
Clinical laboratory workers are not included in 

the initial phase of pre-attack smallpox vaccination
because the quantity of virus likely to be in clinical
specimens of blood and body fluids is low. Consistent
adherence to standard precautions and CDC protocols
will prevent exposure to virus in clinical specimens.
Although it is not recommended that emergency medi-
cal technicians (EMTs), as a group, be vaccinated in
this first phase, individual hospitals may identify and
include hospital-based EMTs (i.e., personnel who
would be dispatched to transport patients with sus-
pected smallpox) on their smallpox care teams, ACIP
recommended.  ■



says. “The second step would be to get informed
consent in advance of any vaccination. I think the
major barrier is a history of atopic dermatitis or
eczema. Some of the data from Wisconsin suggest
that about 5% of adults have that diagnosis.”

He estimates contradictions among workers
and/or their household contacts will eliminate
about 20% of possible hospital team members. In
general, health care workers should rule out the
vaccine if they have a household contact who has
any of the contraindicating conditions. 

“For example, if a health care worker has a
child in the home with eczema, then that worker
should not be vaccinated,” Orenstein says. “If 
the worker has a household contact with severe
immune-suppressive illness, then that worker
should not be vaccinated. The same kinds of con-
traindications that are considered for people in
vaccination would be applied also to household
contacts since the vaccine virus — vaccinia — can
be transmitted.”

Following smallpox vaccination, health care
workers involved in direct patient care should
keep their vaccination sites covered with gauze or
a similar absorbent material in order to absorb
exudates that develop, ACIP recommends. That
dressing should be covered with a semipermeable
dressing to provide a barrier to vaccinia virus.
Hospitals should form a site-care team to assess
dressings for all vaccinated health care workers
daily (whether involved in direct patient care or in
other duties), determine if dressings need chang-
ing, and then change the dressing if indicated. 

“With occlusive dressings and a team inspect-
ing dressings, there is very good evidence that
you have minimized to almost zero the risk of
spreading it to someone else,” Modlin says. “The
best information we have, and that of course is
from vaccination of health care workers in past
decades, is that the risk of transmission of vac-
cinia virus in the hospital setting is extremely
low. A greater concern would be risk of transmis-
sion not in the health care setting, but from a
health care worker to someone who might be vul-
nerable in the household.”

Smallpox vaccine may be administered at the
same time as any inactivated vaccine, including
influenza vaccine. With the notable exception of
varicella (chickenpox) vaccine, smallpox vaccine
may be administered simultaneously with other
vaccines that contain live viruses. To minimize
the clinical impact of inadvertent inoculation,
ACIP recommends that all people who adminis-
ter smallpox vaccine be vaccinated beforehand. 

“The question of who is actually going to do
the vaccination is hugely important as to how the
local vaccine programs are going to work,” says
William Schaffner, MD, a liaison member of
ACIP and chairman of the department of preven-
tive medicine at Vanderbilt University School of
Medicine in Nashville, TN. 

“Hospitals operate seven days a week, 24 hours
a day. If the health department does all the vacci-
nating, all the burden will fall on the hospital to
get these people in, pay them extra [etc.]. If we
permit our own people to do the vaccination that
will be much more efficient, and we will have
educated all of these [hospital] people on how to
do the vaccination,” he says.

Regardless of who does the vaccinating, the
health care team members should receive immu-
nization over staggered time intervals to minimize
staffing problems due to reactions. Administrative
leave is not required for newly vaccinated health
care workers unless they are physically unable to
work due to systemic signs and symptoms of ill-
ness or, if they do not adhere to the recommended
infection control precautions, ACIP recommended. 

“We anticipate that the administrative leave
issues are more likely to come up somewhere
between day seven and 10 after the vaccination,”
Schaffner says. “That is the period of time when
the vaccinees are going to feel fever, chills and
malaise.”

(Editor’s note: If you have any questions about
whether someone should receive the smallpox vaccine,
visit the CDC web site at www.cdc.gov/smallpox.)  ■

High stakes, fast track:
Bio R&D at a full gallop
A race for new therapies, diagnostics, vaccines

An unprecedented federal investment in bioter-
rorism scientific research is leading to break-

throughs in vaccines, treatment, and diagnostics
for a murder’s row of most-feared agents, one of
the nation’s top bioterrorism researchers reported.

“One of the things that has been most gratifying
is the extraordinary speed and competence with
which our research community has responded 
to the call to work on and develop new therapies
[and] diagnostics,” said Anthony Fauci, MD,
director of the National Institute of Allergy and
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Infectious Diseases (NIAID) at the National
Institutes of Health in Bethesda, MD. Fauci gave a
keynote address recently in San Diego at the
Interscience Conference on Antimicrobial Agents
and Chemotherapy. 

The major investment in bioterrorism research
also will provide substantial benefits in the 
long-underfunded battle against emerging and
reemerging infections, he emphasized. (See
related story, p. 7.) “Although money that’s allo-
cated for biodefense will be spent for biodefense,
the fact is the people, the brain power, the exper-
tise, the experience all is mergeable one into the
other,” he said. “What we are doing with biode-
fense really does take its place among our efforts
of emerging and reemerging diseases.”

With natural occurring disease no longer the
prime focus, the infectious disease community
has been drafted to become “biodefense civilian-
scientists,” said Fauci. Yet while biowarfare has
long involved using infectious agents against
soldiers in battle, biodefense scientists have the
harder job of protecting a vulnerable civilian
population. “The people [the military] have to
protect, by definition, are a relatively homoge-
neous group of people who, by definition of being
in the military, are young and healthy. In contrast,
when one thinks in terms of biodefense against
bioterrorism, we are looking at a population that
makes our job infinitely more complex. We need to
think, when we reflect on therapies and vaccines,
of a range from infants to the elderly, pregnant
women, [and] immunosuppressed individuals.”

To accomplish the mission, the federal govern-
ment is providing the National Institutes of Health
(NIH) and other key agencies a level of funding
that is unprecedented. “In 2000 and 2001, we had
put in between $50 million and $75 million on
biodefense preparedness,” Fauci said. “[There was]
a supplement of about $155 million dollars in 2002.
[Then] a massive leap — the president’s budget for
2003 — bringing the total to $1.7 billion. [That is]
the largest single increase [for] any discipline, dis-
ease, or institute in the history of the NIH. It is
associated with, as you might imagine, an awe-
some responsibility to spend that money well.”

Fauci made it clear that the money comes with a
clear expectation from the White House of clini-
cally relevant results — not research for its own
sake. “The conversation, if I could distill it down,
was that we’ll give you money, and you can do
your basic research; but at the end of a few years, I
don’t want you to come to me when I ask you what
you’ve accomplished and say, ‘We’ve learned a lot.’

That is not the right answer. The right answer is:
We have vaccines; we have therapeutics; and we
have diagnostics. That’s the mode we’re in.”

Given the charge, the NIH and affiliated
researchers are aggressively pursuing cutting-edge
research , such as gene sequencing, with the major
bioterrorism agents. In addition to NIAID, the
research is being conducted by the Department of
Defense and the Centers for Disease Control and
Prevention. The genetic research has immediate
implications for immunology and host response,
Fauci said. “This could serve as an important shot
in the arm to understanding host defense mecha-
nisms against microbes in general; particularly, the
important relationship between the innate and
adaptive immunity, something that has captured
the imagination of host-defense experts for some
time,” he said. “This is not going to be easy. The
question arises: Can you nonspecifically boost the
immune system?” 

Fashioning an umbrella

If that could be done, researchers may be able to
provide a broader spectrum of protection — an
“umbrella” against several bioterrorism agents at
once. The ongoing attempts have been met with
skepticism by some, but Fauci said it might be 
possible. “There is some good precedent that you
could do that,” he told attendees. “A good example
is the striking results that the Chronic Granuloma-
tous Disease [CGD] Cooperative Group has had in
treating individuals with CGD with interferon
gamma and remarkably controlling their ability —
enhancing their ability — to fight atypical and typi-
cal mycobacterial disease.” 

On other fronts, researchers now have identified
and isolated all three of the toxins of anthrax: lethal
toxic, edema factor, and recombinant protective
antigen. “That immediately opens up a lot of doors
for diagnostics, therapeutics, and vaccine,” Fauci
said. New vaccine development — as well as
efforts to improve the current anthrax vaccine —
also are under way. Researchers have made sub-
stantial progress with a vaccine for Ebola that is
showing efficacy in animal trials. “Within the next
six months, hopefully, they will go into Phase I trial
with the ultimate goal of having a single vaccine
that includes Ebola, Lhasa, and Marburg.” 

Another challenge is developing new therapeu-
tics, an important weapon in the biodefense arma-
mentarium. “A good example is the realization
that sodolfavir, which was originally developed as
an anti-cytomegalovirus antiviral in HIV-infected
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individuals, has potent activity against orthopox
viruses, including variola major [smallpox],” he
said. “It is a difficult-to-administer antimicrobial. 
It needs to be [given] intravenously and also has
significant renal toxicity, but [we are] working
now on formulations that can be orally adminis-
tered and, hopefully, will be less toxic.”

Bacterial phages — viruses that can specifically
invade and kill bacteria — also are under labora-
tory scrutiny. For example, researchers have found
a bacteria phage specific for anthrax that can be
used for rapid diagnosis. The anthrax bacteria
phage — called PLYG lysin — also can be used to
rapidly kill anthrax. “When you dump this lysin
into a culture of Bacillus anthracis, you start to see
these bacillus’s essentially explode,” he said. 

In the area of diagnostics, researchers are using
the latest techniques of microbial gene expression
on “gene chips” that may have a signature pattern
or a distinct host response. If that can be accom-
plished, questions such as, “Is this chicken pox or
smallpox?” can be answered easily. The impressive
research agenda may seem a little sci-fi to some;
but Fauci is operating under a mandate to produce
clinical relevancy. “These are very, very important
directions of research,” he said. “[It may] seem like
‘Star Wars’ in some respect, but not so; because
these are things that are imminently doable.”  ■

Nature: The mother 
of all bioterrorism 
The many-headed hydra is always ‘out there’

While much fear and consternation swirls
around the possibilities of bioterrorism, it 

is wise to remember that the greatest biological
killers occur naturally in the form of emerging
and reemerging infections.

“The worst bioterrorist can actually be nature
itself,” said Anthony Fauci, MD, director of the
National Institute of Allergy and Infectious
Diseases at the National Institutes of Health in
Bethesda, MD. Fauci spoke on the subject recently
in San Diego at the Interscience Conference on
Antimicrobial Agents and Chemotherapy. “A clas-
sic, truly emerging disease, HIV, originated in sub-
Sahara Africa. A reemerging disease, West Nile
virus, landed in the East Coast of the United States
and is now permeating our entire country. [There
are] multiple different types of antibiotic-resistant

tuberculosis, malaria, staphylococcus, enterococ-
cus — all emerging and reemerging diseases. It is a
continuing spectrum. Just this past summer we
had an extraordinary outbreak in Madagascar of
flu with a very, very high case fatality rate. Again,
it just reminds us of what’s out there.” 

Yet the fear factor is strikingly different between
bioterrorism and natural disease, though the
patient outcomes may be far worse with the latter.
The anthrax attacks disrupted government and
instilled widespread fear, but the death toll was
five people. Compare that to West Nile virus,
which has infected 2,200 people and killed 108 of
them since it first appeared in North American in
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CE/CME questions
Save your issues with the CE/CME questions to take
the 2 semester tests in the May/June and November/
December issues. A Scantron form will be enclosed,
but the questions won’t be repeated.

1. According to the CDC, which of the following
groups should not be immunized for smallpox in
a “pre-attack” program?
A. women who are pregnant or who are trying

to conceive
B. those who are HIV-positive 
C. people who ever have been diagnosed with

eczema or atopic dermatitis 
D. all of the above 

2. Which vaccine containing live virus should not
be given at the same time as smallpox vaccine?
A. measles
B. hepatitis B virus
C. varicella
D. all of the above 

3. Clinical laboratory workers are included in the ini-
tial phase of pre-attack smallpox vaccination
because the quantity of virus likely to be in clinical
specimens of blood and body fluids is very high. 
A. true
B. false

4. Anthony Fauci, MD, said if which of the follow-
ing could be done, researchers may find a way
to provide a broader spectrum of protection —
an “umbrella” against several bioterrorism
agents at once?
A. nonspecifically boost the immune system
B. develop a specific immune globulin for each

bioterror agent 
C. develop a “supervaccine” containing multiple

antibodies
D. all of the above



1999. Endemic in some parts of the world, the virus
is a classic example of a reemerging microbe, Fauci
noted. Having now reached the West Coast of the
United States after first appearing in New York,
West Nile virus is digging into new niches and at
times causing a “polio-like” syndrome. “[We are
seeing] that it is transmitted by organ transplanta-
tion and likely by blood transfusion. More recently
genetic elements of West Nile were isolated from
the breast milk of an infected mother,” Fauci said.

The death toll of natural occurring epidemics
has been staggering. “The flu pandemic of 1918
killed [more than] 25 million people worldwide,
750,000 in the United States,” he said. “HIV/AIDS
— 60 million people thus far infected, 20 million of
whom are dead. The projections are that 45 million
more people will be infected in the next 10 years
and [there will be] 75 million deaths in the next 20
years.” While bioterrorism scenarios remain the
prime topic of discussion, the world actually
flirted with a huge biological disaster when the
avian flu strain H5N1 emerged in Hong Kong a
few years ago. Stamped out quickly by public
health officials, the unusual strain had the poten-
tial to achieve pandemic status. 

“The [1918] flu pandemic is a most extraordi-
nary stamp on our history,” Fauci said. “Those of
us in the field of public health and emerging dis-
ease, if there’s one thing that we’re concerned
about, it’s the next flu pandemic. That’s something
that would be naturally occurring if it does occur
— hopefully, naturally occurring — but it will be
something that could have an impact that totally
transcends some of the [bioterrorism] things that
we’re talking about. We saw little blips of that with
the avian flu strain that first emerged in Hong
Kong, but that was jumped on by the [Centers for
Disease and Prevention] and the Chinese authori-
ties in a manner that actually interrupted what
potentially could have been a catastrophe.”

In addition, diseases of zoonotic origin such as
HIV constantly threaten to “jump species” and
become an infecting agent in humans. “So it was
not surprising that [HIV] happened, but what it
resulted in is an enormous pandemic that is rank-
ing among the worst in history.”

In contrast, natural occurring viral hemorrhagic
fevers (e.g., Ebola, Marburg, and Lhasa) are more a
threat to health care workers treating victims than
the general population, he added. “Although Ebola
is a terrible disease, the most vulnerable people are
the physicians, nurses, and health care providers
who take care of [the infected] — not the people
who are out in the community,” he said. “Because

by the time someone gets to the point of spreading
Ebola, they’re generally so sick they can’t get out of
bed. So it’s a ‘big horror’ microbe but not necessar-
ily [a risk] of spreading from person to person.”
That transmission factor may make Ebola a less
likely choice as a bioterror weapon, “but then 
there are other ways of spreading disease,” Fauci
warned. The intersection between natural infection
and bioterrorism occurs most dramatically with
smallpox, an ancient scourge that has been eradi-
cated in nature but lives on as a prospect of war.
There are few microbes that rival the impact on civ-
ilization of smallpox, which has been identified in
DNA analysis on the mummy of the Pharaoh
Ramses. In the context of world history, the last few
smallpox-free decades are strikingly brief.

“Back as early as the early 1900s, there were a
lot of cases in the United States — almost 50,000
cases from 1900 to 1904,” he said. “Importantly,
the last reported case in the United States was in
1949, and we stopped vaccinating in 1972.”  ■
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CE/CME objectives

After reading each issue, the infection control
professional will be able to do the following:

• identify the particular clinical, legal or educa-
tional issue related to bioterrorism;

• describe how the issue affects health care
providers, hospitals, or the health care industry in
general; 

• cite solutions to the problems associated with
bioterrorism, based on guidelines from the federal
Centers for Disease Control and Prevention or other
authorities, and/or based on independent recommen-
dations from clinicians and bioterrorism experts.  ■
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